This paper shows that mathematical models of biological pattern formation are ideally suited to data parallelism. We present two new algorithms, one for simulating the dynamic structure of fibroblasts, and the other for studying the self-organization of motile bacteria. We describe implementations of these algorithms using a high level data parallel language called ZPL, and we give performance results for the Kendall Square Research KSR-2 and the Intel Paragon that include comparisons against sequential Fortran.
The diffusion D is a function of the cell density and the orientation variation (~):
Here,~= (cos(0), sin(e)) is the unit vector n in the direction of orientation, and
is the rate of change of orientation in the direction of local orientation (the direction along which the cells are able to move). 
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